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C!i#*l] »#C0^A<5mmJaTC0^Sit§Sj£lg 

mcDwrnn £*f « -tr 5 s <> x&*ait**t t . 
*an*»fa»«ffl **x -> * ? -tt o 

0. O 1 mml^COmffBMJift^O. HI/cm2jiU: 

^t*SitSeffl**^.vA"7— ft. 
[l«*H5] TttjfB^H^Xit&iSitSttl*, IS 
O . O 1 mmUUKDStllBSfflTl^ 0 . 5 fi/ c m2jit_L 

-it. 

A, ^bTJU5--t7A. SHt<r-f*fcJ:tf»*it7;uS 
iblS^S 5 *t?CDU>-rtlAM=IB*ro^1*Mja^Sffl^f 

•Cife*, !f*^6|zIBtt©#S«:S3t^Mffl**X->^^ 
-it. 

cat** 8 ] HuiB-b 7 5 7? x««t*at*ttt. » 1 co 
ms&mnmitmmm -to-b^s x^itcossii- 

<D«®i:HtjlBI|2CD-tr7 £ ^ <? XitMStttcOFell-fl-ffi 
L . MIBm 1 CO -fe 7 5 v V X &f£it t HU SBfS 2 05 -fe =7 5 

•v x&$sit t zms? z&mm t **t,\ 1 

V-V7— tt. 

i B*<o*#tt M&tgsmtf x v -v -it. 
[»** 1 o ] mmmmit. 3 . 0x1 o-6/°cw 

±3. o x 1 o-e^c^Tco^JI^^-r^^^x 

S-c? lt#iS9 l=SBi£ CD i£5S** S3 itS^ffl -V 

1 1 ] WIBSaWitt^Sfl:** 5 5 v * x £ 

it. 

[»*ni 2] «rs«*ntt. 3.0x1 0 -6/°cm 
_t6. 0x1 o-6/°c«Tco^ss^^^-ri.i^b 



^-tz^S-v^X^^ »*H1 1 l-IBtficO^itStii 

;u = - ^ A^tztemt'T-i m<Di^-?*ifr$ 5 o aa%jy. 

±#t,% If *H 1 1 £fcl*«*lS 1 2 iCffimcO^aSttM 
jggfiffltfX r J— it. 
[|f*^1 4] mriBJS^Mtt. ^^f^t^AtW 

-f tf *t> A i ^Tf- 2? ^ A £: ij ;u -> ^ A t S^tiM: 

gili?Xy*'7- ft. 
[M*iSl 5] MiBJSSJgl*. -f v h'J^AtTJUS 

t t;us At **t?BMfc»*±r *ib«*B**t?» 

15**8 |ClB«<&**tt*iBt«WH#XS'-V -7-it. 

cm** 1 6 ] Biria#mji itmm-b 3 s »j * x««n* 
««co— ^-coa®^fci*iS73coa®i-^)S$*t, itrsB^ 
coss * -5 1= ««« * *tt t *4 . 

fft»«ffl*X*>-V7— ft. 

6 |c|B«C0##i*ii^SSffl**X->-A!"7-flc. 
CIS^3S18] BUlE««SI*> 3. Ox10"6/°cei 

±8. o x 1 o-6/°cjy.Tco^Si^$%-r-5^7X 
11*331 7lcfEttC0*SttS3^Saffl**X-> 

■V7— tto 

1 9 1 mriBSK^ ^*-b 9 s v v x * 

-it. 

[if*II2 0] milB^K^I*. 3. oxio-6/°CEi 
±6. 0x1 o-6/°CWTC0^fiI«iSt$ : &-r'l>^^t; 

gaffl**x->-v7— tt. 

[»** 2 1 ] IWB*SMt*-b5 5 -yf^tt, MibT 
;U5— *A*fcf*S{b4r-f^<0^-rtt*^5 OSa%Kl 

itS«ffl**X->A'r7-<t. 
[If*«2 2] MIBS«BI*. ^>^X^>, ^EU^ 

ffi, /?7vOA, ^<vtr;ufc s *t/-i7PA^ 

A^!t#JS2 1 ^r'COl^^AMCiB^CO¥*{tS^a 
ffl**X*> J r 9— it. 
[IS^JS 2 3 ] S5fB*»ei*S?iiB-tr7 5 v 

HE»MI=»H*t* * 5 KmlSB-tz 5 5 v * X^*g^S 
ttP«iC0¥®i:H— CO^SI^ittoT^^^+V-. MIB-fe^S 
«i/^Xj^^itA' l '3^tti L'Ct^'S^aPJS^iS'^Sti^.'S* 
|»*«1 A^&t»*«2 2*-C?C0t^-r^.*MciB«C0#^it 
iSit^fiffl #X -> ^ «7 — it . 
[1***2 4] frtB-fe^ 5 'V^X'M^itftWI-rt^^ 
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[#gBJ!©B=Mfflfclftlpn 
[0 0 0 1 ] 

- izmm-f h # A v * — fled ii -r ^ t CD fe 

[0 O 0 2] 

[ft*©&ffi] ^^^x/NCOaS^l^^V-^U^: 

v <? \z §>mmw& lt, ^st-ex ^ xf-vmm 

[0 0 0 3] Lafr-U'- iS*^ ¥*i*i£g©SI&»fc. S 
RjTlC^^jSS-^^X©^©^^ — ice@ UTX 

-<r „ ©sn'm $ a $ ffl t\t¥»ft ^ i / v 

[0 0 0 4] ^^JUMHtiHEVfrf*;. 

S-T-So «»*J|i/5:¥iM*:<7±/\l*-. CVD(ChemicalV 
apor Deposition). ?7^CVD> I'yf >if, "7° "5 

r*fc*l=,* *©*H©a****SH=*l»S*t*. -e© 
S«tt»©fc *>■!=; «7 x/\flt»ttl= fc— * -SfilL 

r, ^x/\«^»©s*®^Jiot»Lr. g&KJco-c* 
JM*«7 x / ¥»#3£g©8gig 3 x h £iSM 

■r-Sfcfel-. ¥9ft5xM'ait&fe**< Lt; itSc© 

^©J5(5S«©lSf>o#^ffl^.S/=«)»=. ^x/x&Jt 
[0005] ^VftUttt-gO^^/tftBtttt- 
1t*i**ii**i4*Bftlll|*Wl=ft*a**i«*Bft© 
M7#^0>iUttf?l4-l=«: y . xAagtBC: 
fcUT&f&rtfx©;!/^!*.?,-^ dfciriS:*. Lfc*<o 
T. JgI*/^x-y^>y£¥«t* r 7x/\©8S|: I 3si'>T 



/N©S®±Kfc^T;tfX©Pfc#&,*.£i*)-|:: LTSJStf 
X©;SJt£-5glc^-.5fctol::. JN*ft>7x/%<Dg_t©tt 
glr««(DS«-|c$.|ScDSilift$^ Lfc**X -7- 

IS. v^-ttfci&^aiU ¥aSt£-7x/\CD«® 

± ic tj i % r v * s /=* ft * ±'z.mm tm & *t -5 . 

[0 0 0 6] 

[SSWtffl^tLJ:? tf-SSSl] #X£&j££-e-3;£Jt 
I4KJS ***©«»= * otlW^ Mx v^XfX 

100~400°C. ?7X7CVD1?200~50O 
°C. CVDf4 0 0~8 0 0tgfiT'fc5. 

[00 07] a*» % 9iAgim:t- 5"— &PiWLL 

^©SJS(=-ri). SJ6^fX^S5g©^-e^X'>-v"7— 
ifcfe&£!&JU;^i&£.J: . J5EB**Xtt^x/.\±.-C,3Si3S 
lc}jng&£;h.. ^x/\jgS*.-?-*tl^oTTff £;h-<i>fc 
to. iftlc^:®a©'i»xy\®F«ilcfclt§*rxcO;SJg$ft— 

fc-r«©i4ssr-e. s(saac*»Bfi=3: orn^y . j% 

[0 0 0 8] fZf. ¥«#8£ag©*ta>E«fr&£ 
[0 0 0 9] LA^L. (*^jlil-r-5m)lcS 

©aaTL^p^ss-a-. *fci*^«t»isaspicjsf6±«^* 
[0010] ±ia©Faia$^-ri)fctoi-. **x»>-v7 

t— n'T;U©##^-gA<3 — 6mm|iS-e35i)© 
1?, t— -S»— ;U^**X->-V7— {*©s«-©wa5j~s 
jitri:. I1^A<1 0mml^±lrJ5:-3'C L$t^. Miiftl* 

J: 5 I^SJlTl^ff^-r^J&^feS. ^-©fcto. flA 

^j^^-r t - a f ;u©ssi4«i- <fc o r m 

•7 — «:»J?^A<p < & & t . ail?l*<fi < ^> C i: lc «fe 

o r *,-tis©iBS*<e c y -vr < -5 . 

[0 0 1 1] ^-Ct?. SfS;&<i£c:5'!7x/\-t-C-©iSgat£ 

^{t^-r-Sfctoicj*. '7x/s©T©t— -s»— (^^©^x 
/\«»f**^©Sltia-e?3*xv^"7— f*^®to. **x-> 
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* r> — {**<BHea>»s* w* o *> #x £3Sf 1 

[0 0 12] BI©aJil=j3L^-ri4. «a©^i/\f£«fC 

/ <— ■ t << o ;u t ft o t at a<o x / \± ir nm l t ^ a s 

iS & ;£JS <b: 2 U — — > £*fz gjg &;SJg l*S & £ „ — j&lr 

«B;£Jt <fc y;£JS£Tlf t*'^vt9- ft. Ox/\g*# 
ft. ^-V>A<D£S£i&S&±l::«*fc^.fc vl^-Sift 

;S) ->ai (xi) -fcajs*****^**. t- 

£ — £ f*3 M L # I •> -V "7 — ftl*TCD t — £ — <D?I8t 

[0 0 13] f Cf. C(Dfg0^CDS6*)(*. iaSflDHHjS 

[0 0 1 4] 3=fc* CCDfiB.SCD*,? — 3©SWI*, 
© #X -> -V7 — ft(~ 33 l^T * Hft©SS*^ - UK 

c £ 3&<-e# -a ^mwm&m&m #x ~> « v -<* 

-5) d <t f feSo 
[O 0 1 5] 

Mis^affl # X -> V ^ — ft I*. Stt©I^5mmiJlT 

ii?l£:fT-f -S-fe^S y -7 Xt&igft ***<!:, ^CD-ti^S-v 
? x^{**#ir»J***tfcSMI)i -t * fit*- -So 
[0 0 1 6] ? <J--^<fmm. : £:$.z>i-tztbizlt'Pte< 
tt24 B#F B ^±S®ft<DISS#SC k&OtfXi'-V -7 
— ft^M^ftTl^f-A^ 5mmfelTCD)*^CD»W(Cji^ 
©li (0. 0 1 mmBl±) CD Hi&fL £ L fr # X v 

^2 4B#F B 11U_hlr-r^Ci:A<-C^'i)„ LfcA'oT, CCD 

Xva^— ftl=fc^TS®?lCDP=flg7b<igcyit< . II 



TfCDiafBi^XA— XlcfrfclV ^i/vfflKDXJl--^^ 

AM ZCDtfM&tlT^tztf. t— £ — £ft 

»-T*CtlcJ:-3X*ffl^llll*JS<fiL. »fi<D#;*S'* 

■7— c t let o-c kiwr ^jsss-r -5 C t 

[OO 1 7] JSJ&CDiS— t£<DfiL£fr'i : fc^ 

< li, C(DfgBJ3(D:tfXi'V7— ftl::iS^,^T3*1iJB(*t:— 
■T -5 C <t I- «fc y . Rfcii^tfrtZ. * V—faOWMft £ 

c ttfx §5. 

[0 0 1 8] JfSKIt COfg^CD^fXv-^C— 

#t?. C^Jraic-T^CtlrJcy. ^^Xv±gpm^i: 
^ "7 -<* t <d n CD sra * & < 1" -5 - t X # -5 £> 

/\*l*llc^3l,^-CS^S$i5-'(b-r'&C^:Jf)<5^Bg^c^5:-i>o Lfe 
tf-oX. ±%ZC»g.fflxm£.LX^ttmt£mM'f£l~£ ; h 
Sa?LcD ^a-V 5 / ^— t -r ^ ;u<Dfli c *<"C? 

[0O19]ff*L<IJ> CC0f|BJC0**X«>-V "7— 
fctNT-tl^5->-7X^t*:S«l*, ISO. O 1 mmJil 

< limSO. 0 1 mmKi±CDSJi?L*0. 5il/ cm2 

£i$}-iz¥mte<t>x'Mz&®-rz>zttfx*zz<Dx. ¥ 

ift7i / NCDaS±cD;SJS^ £ * y ^— l-t" - i: 
[0 0 2 0] ClCD2gB.8CD**X->-V , 7— ^^41^ 

l-ffli^^^-b^s-yfxii, ^bT;t5--7A. SHb 

l^-r^1a^•^fc'<D*<^l?*L.<, w^itcD 

L s o JisHCDJra^-b^ S^^X^fflf^CirlcJ: y. # 
Xv-V'7-ftcD»«*<WI^1±^«ix.-&^i: : fel-. 
Xlr^t^e>^^•i). fct ^iS/Na-yv^-g-t-fg^ttOTztfx 

l-^-T <S Hft tt t. ft ^ •!> c £ tfX * -S . 
[0021] - «d^ibSi55**^.-> v r?— fci,\-r. 
5 •yfx^ftSW*, SSI co-tr^5^-7x^«S^«k« 
2CD-fe3 5^-7X*S!gt*:i:$^. ^»fl(*m 1 <D-tz^ 
5 <y7X^SSf*CDa®±l-ff^*^SCD^Sf* Ll^e ■€■ 
Lt, CC0f!B^CD**X'>-\' , 7— J*I4. #m»4<»***t 
fclS 1 ©-l25 5y7X«lg8;(D8Si:f 2©-fe7 5 -v-7 
X'^fgfttcDHIc^L. miCD-fe7S->'7X^$g{*<i: 
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m 2 co-fe ^ 5 ^ ^ t ■BTtzmmmz £ t> i= 

[0 0 2 2] C(D3gBJOT7JXv^ -7— 

H^-b^ S -7 X^ig&atttf*— Jjnmffi&tzltffiljO) 

^i*co-^aD»®ic««)i$ t — S — [IJgg,^ — ^ t 
< l*#^-(b^I-fe ^S-v^XA^Sr-S ^Kfl T'&Wt -5 <fc 

$ -Ess t -Jz> x^±&nm& l fc a*x -> * -i* 

^X:£^*£f£^£!&^jb<fclNfc#>, m-£ffim(D3F& 
[0 0 2 3] ±taOTJ£*®£/=l*{S»B(*;tf7X£#t; 

SLS^t,. ^^b^-fe^S-v^XI*, SibTJUS-^A 
£f=ISSteW*tfHvr;h.fr£ 5 o»*%ia±^t;0)^ 

[0 0 2 4] ^fc. -**t^«/S-rS-fev 5'V7XtLt 
SfbT^S-^A. KlbT^S-^A, gib*-* Jff^fc 
l*^-fbT;US-'t7A<DO-r^$-ffilL^-5ii-&lcli. _h 
ii<D&mmi£* 3. Oxi 0-6/°Cfel±8. Ox 1 0~6 

Cc©£?JS;tf^Xjf £JifE<&Jf^Jl<t LT^l^S 
Chirpy, ^Jffl>^fli«Ut$-b7 5^^XMi^«: 
ti5i^^l--r-5c«bA<-c#. S^fc-gaMitfx^-vr? 

[0 0 2 5] ±I2(D«gJlt LTI*, -C*#^>«lt»fitt 

M©S^?>. SSJfl*. 3. O x 1 0-6/°CJJLb8. 
ox 1 o-S/°c&LT<Dt£BMm%l : £&?&Ji : 7xmX'&> 
-S>Cl«ha<#3iLl\, A"X->A>9-fl;51S^b6 0 o°c 



[0 0 2 6] fttt^gj^-S-ti^S btiftT 

j£7ite<z>«,£fr£>. ±taojgs«[*, -f^f^t^A 

(Yb) t^Tf-V^M. (Nd) t^Ui^A (Ca) t 
b) tttis^-L (Nd) ir^Ui^A (Ca) 
^•S.-fe^5->'7XA<S'fb<7--rS<DJi^|r|* s ^}7X© 
•>hUOA (Y) t7;i-S-OA (A I ) <fc£^t;^b 

#3. ^fcteanf&iccfcy-f mjoa (Y) t7;bS- 
A (a i) ££#friM;fe££T&<b^£tti;<*>7!><*F 
£LlV . 
[0027] Sfc. LT3E 
l£-fb!&!!-t>^5-;/-7X£fflU&ii-£r. 3. O x 1 0~6/°c 
JU±6. Oxi 0-6/°CJilTCD^Si^Sl**-r-SI^ 

[0O2 8] Z0?^WCD**X->^'7— {*lCfcl^T*m^ 

[0 0 2 9] CCD^ajTJX^-V^-^l^fcLNT. ^S 
-5C0A<W*LUV **X->^>7— *®J1I= 

<D¥mzya -vxmit^iiz -fe ^ s -> x^sk^ e>saj 
i--r^>ciic«fcy. ili$WSLri^t7 5-v7X 

#^>. ^f-. -tr^5->^XffifS«:«*ricWia^*ifcS© 

feixxm-t&z tiz& y >: ^^A'^^^^i-iriD 
gi-r -5 c t $ § 1 1 * i= auis-tf>#2P(c^-r -s b#p b i 

[0 0 3 0] CCDfgB^OD^jXv'-vr?— -iz ^ 3 ->"7 
X^<*»*tlcW^$*lf-jg^ajgp$ $ £ lC<iK.§CD 
7b<$f^LL^ 0 cro^^ir-r-SCirlCj: y, *'X->-vr7 — 

[0 O 3 1 ] 

[^BjroHSStO^S] S1 t@2(*. ^(73f|BJCO**X-> 
[0 0 3 2] m 1 CVDgI*l"/fV 
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l^So ^x/\«l*ff2l*S«F#4lc8l#lt&*lTl^. 
^x/\fitf#{*2l** ^^i/\3$ti^^oti 
^5fcto(Z>Bt«^**;/£fH«l2 3 fc. 
3^iJD^-r>&fc^Ot — £ — @S2 1 t&ffiTt&o 

5o #xs/*r7— f*i «*. fii£**xsa«*-i±«*=»<D 
AStife^ttttaouM 1 ^aaux^wtt^x 

-V>/\1 0 1 OWS|5<D^X$^mt*Sfcftl^Sf«P 3 0 
O^ISlt^tLTt^o 

[003 3] HI 2 IC^T <fc 9 l^s ^7X7CVD§I^ 

:7^X^x-/^>^3£«l=ffll x &ft4^ 0 2CD 

«J##2(D±lcB5e**l4« ^x/\«#(*2l*3Ei#i*4 
x/\3^J!)P^*rSfctoCDt— E!&2 1 ^7X7 

£^-v>/*i o 2rttc«4*-a-*fc»a>^x^T«« 

xy\3(D±^l^(*^fXv' : V r 7— 1*1 tfSlf&flTl**. 

1 ^xv^9-ftii*, jRjc#x£aa*i£5fca&<*MMR 

-ftli:rt!4*iW4. tfx#AP2 0 0^bft> 
/*1 0 2(DP*3»f=aiA*4tfcBt»affl*fcl*x^5 t >^ 
ffl(D**XI4tfXS/t9- #1 ollfli 1 £afflLT¥ 
»{*^x/\3(DSffi±l::#*6**tSo fXv-v9-#1 
(crt»**tfc^5XvJ:»«ai:^x/\«i»{*2lcrtjK 

$^fc^^x^Taia*i2 2torit^7X7Mi^ 

tf^x/\3 (D«ffi±-CBr36©BI»**fcl4x ^ ^ 
[0 0 3 4] B3tt, Z<DmW<DJS7.*s J r r y—&<Dir) 
Olzlifc — £ — [°]S§yN 0 ^ — >1 2^^7X7±ail®1 

4*»j*r*w«iijWMte*iT^*. 



[003 5] H4- H6f4. I(D^<D^Xv-V9- 
[OO 3 6] El4(CPK-rcfe5IC. tfXy^9-ft1lt 

2tt(o-b^5^^xaasf***t 1 oatio btm-gz 

ftfc«sft o -fe5S^X«IS<*aS*M OaCD- 

^(7)a®-hic(*«mii^u-ct-^™iH!ies/^->i 2 

;h/fc*5 5^*x«fe{***f 1 0 a ©— ^(Da^t-tr^ 

^5'V^X^te#»*t1 0 a 1 1 0 b#ig<&$*iri^ 
So tti&<£SiI?Ll 1(4. -fe^Sy^XiSatMM* 1 0 
a. *7Xi*fcl«»fc»t7 5 *^X1 1 3. -tZV 

S '^XftfSftM 1 0 b^Ht^)i:^i:M$tit 
l^So t— — >1 2l4Jta?ll llcftttL 

MMt It t — £~ ls!S§/*£ — > 1 2«Ltt;cfc 

[0 0 3 8] ^fc. Sl6(r^-r^5(c. ^->A?r7— -t* 
1 ^ t— |5]g&/<$ — >i 2i^X'7±«MKI1 

4 ^^mH^^gg-ei^aLTl^So -te^5^£X«M6tt: 
1 0 a0-SO)tS±l^tli: LT.fc— BH*/<* 
->1 2*<»J«S*lTl**. t-^-@^^->1 2 

t7 5 7^Xig»1 0 btOWJlC^^lf *fcl±#E» 
it^-t? ^ *V^Xjf 13a £fr3E£l*£C <fc|::J:o"C-tr 
^5^*XfiHS<*1 OatIO b$ft*tS* -fe 

l-c^xvJlSps^i 4 3&<»***tTi^o ^x^ 

c £ -fe 5 H y £ X«MS**» 1 0 a (Dte* 

1 3 bS^tt*-&S-i:l-ct:ot-IZ75^^Xft«*1 

0 a t 1 0 c^t^o CCDcfea^LT. t-*— « 

5 o 

[0 0 3 9] **Xv^9-«:il*s t-^—[H3^ 

cd^^p^ o (" X r7 —te U X ^ ch 

[0 0 4 0] S7(ot. t — >*^J***t 
fc-tr ^ a v X«HSf*»» 1 0 a (D— *<Daffi.**"T ^ 

®st?feSo g]7 {-^-rj:.5{^. m.&mnm&tzn&Q 

1 1 A<-fe ^ 5 V ? X 1 0 a (D-^CD^SICff^ 
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mmt Lrt-^-iHiss/^-^i 2rfw+F<f-mz- 

m?1 2 a t 1 2 btf»rti*lT^4. &tz. M=7 
5^^Xj»!isSf***t1 0 a<0— ^r<OaS±|Zli;gJt^|tb 

[004 1] H8I*, ^5X-5?±«*au6<JBfik*^fc-b. 
z> 5 7 X'M$Sft**tCD— 7a<DS® $*-T¥S0"Cr 36 

17 ic^-r-b^ = <y<?xmmw&# i o aosafLir^ 
aii 7b#. si7icjF-rt— $ — Ess/-?*— >com^ 

l •'-So JtilflH i-«DgasSP^SA<^i:UA*5mi5lS±Mls 
[0 0 4 2] g=fc % ayi-^f-J: 7 : l=-b"v 5 rv^X&ft- 

>i 2 73<ff*j££*n:u-5„ t— mss/ 1 

ZffimZfttziZ? 5 y ^xmiBSi* 1 0 a (D-^©1I' 
-h£#Kfctt-fe 7s^X|l -3 a $ - <h 1- <fc 

y, t— [s]^/'?'?— >$/\p^^cDigft**^.^t. 
&ii-r-5ffifiJi£ff$j&-r-5. ccD^dicur. i«o>-b 

[0 0 4 3] $£>f::; lltlc^^cfc^lc-tz^s-y^X'M 
IS&1 0 aO-*(D*B5±l=Sl|*Jlfc'LTt— iS«— laltt 
>1 2A<Pfi£$tt. W©SI±i:?iitLT 

in s izm-t ^viz-r^ x-z -tapmg i 4 a^sk $ *tr *. 

^xjiT'&S^- -5 cilery; 3»«jf <h Lroot— — 

tfx A> e>-#af -5 ^SB £ Mf$L-tZ> . c <D «fe 5 1- L r « 
Iftro-b^S^^X^Ig^l 0 a ^fflLNT, tfXi-'A'^ 

— tfcA<t— msS/** — >i z.i'^7X7±»t«r 
4 £»*j»<&»»T*rtjB-*-*- «fc -5 L x t <fc 

[0044] i9'tt, t—z—iBi&jm—^fimmzti 

l = , JS^iS^f--! 2 a <h 1 2 bjb<., fc — <Sr— taggyf-Sr — 
1 2l-^-T-5<*:5l=-tl^5-v^X^i***t 1 Oa<© 

fcfta?^gpi 5 tTS-vi-X^Mftl Oa©i) 



ffl 'iiriaa l f-sstis-t a. — >i> $m i^x #x v-v7 — 

[0 0 4 5] gllOl*, ^X-7j:SPBfli*<ff2fiB**lfc 
<D— 73"(D¥®£*-f ¥®EJ-efc-i>„ 11 0|c^J;5 
-SJ:3l--tr7 5 v<7 1 0 c<7>— 7j<7>S®Jt 

[0 0 4 6] CCD^BJ<D**X->-V 7— t*0>a*t$fli^-f 
l.t7 5 79XS$SWi: > &*©75&T?§!ijiTS::<k# 

}l#t9*<D^i*:*^-r-S-tIrcfeoT^jt-rSo -fe 
^ 5 -y^xttffif^tt, /\p-y.^^#trsS^tf©*fxm=. 

[0047] -?Xt»*$ f&M-t&X&k LX 

it. wz— -yx>— h\ .#ta'L, ^uxf©aa©i/- 
Mm L fi® «i t fir*. ar# * i**B«f f * , zo>m 

[oo4 8] tim&.&M'*<< v^b'fcmiciase-r*,, % 

x*>V7— ft<D&tfl-mi'>X:i>&i*a. . 
[0 0 4 9] -fe^ 5 y-*X-««flta>±C=^ >^f>-¥> 

fctt^waS^tt^a^tr^-xh^EPBiiigflrLr^ 

# (t -5 d t ICfe -a till £ -tr ^ S -7 X«^t*=CD* ® 

iteW-tr^ 5 7fXi^t©P B 1l:A*7^ffe»Hb 
^D-fe ^ 5 •> -7 X^<Djg«#J * 5>££ 1+ ^. C i: (c J: o tl 

[0 0 5 0] ±^<DMjt73?£l-fcl'>-CI*, -tz ^ 5 >"7 X 
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[0 0 5 1] fc — 5 — t^5XV±«P«ffiO)2oa)«1l6 

tod. t— \sim'<$— >t ^^x-7±tt*a©**i 

[0 0 5 2] JSJ£^X$i9-lC^»tt:^x/\<oa®-tI= 
[0 0 5 3] 

fflfcLt-f^MJ? (Y2O3) $5Si%t/W>^ 

££5lC*T*>*£< t t*lC «<S«(Dtte*<0. 5mm 
Izfc&ctaCiS 0 oecDSaJL^fT^&l^T MlRLtzo 

1K1 8 0 0°c-C4i»lBJ««Lfco »&*tfc*«6»a>Jt 
TSSy^* 1 ^ KM*Sl>tMLfc. CCD J: 3 

[0054] i *a>a4f7;u5-^A««»at*t<7>— * 

>^»*S*lfcSft7;i/5-^A««»*aK8 0 0°C 

[0055] — ^r. ti3 1 *fccoS^r;us— ^A*jl$£& 
jgs o 0 o cT'flJifliLfco c<oa*t7;u5=^A«*6iMS 

Xv^7- tetf)J?<£M£2. Ommt'feofco 



[0 0 5 6] »b*tfc^y-V9-#1 $-0 1 ic^-rc 
g30 Omm^v'J n>^x/\3 £IttgJ|7 0 0°C 
^ — > 1 2C20 O V^EP*QLT^Xv'-V r 7— <* 1 £6 

oo°crcjni»Lfctt»-ejEJSrfx*»aTLi i i^aa* 
x/\3(DSS(ctei+s;ajs»flT*«st*®iasfi-i-«fco 

T/l']^Lfci:C:?)s ±0. 4°C"efeofco MS CD 

aeifxsffli^ra^^v (t > n) asi/'ja^ 

>^7i/\3(Dai±*eiiliSO. 05/i m£l_bCD/^— 

-ei o»-esijaiLfco *fc. t— *— n»/<*— >i 2 

|C2 0 0 VO)«ffi$93iDUr«/«*«*aLfc4:C^. # 
Xv^9-#ia)IJtltia^b 6 0 0 0 C^^6^ V T'II] 

[00 5 7] mmmz) mmmi tHtMsaw 

?Ltf>{l§&£l OOllcLfc^lis USS^Jl tlUCttfi 

[0 0 5 8] ?#&*Lfc*fX->-V r 7— »1 *H1 
Sck3«PCVDtt«lrtt^aA/f£o ^x/\«l#{*2<©± 
I -US 3 0 0mm^y'J=l>^i/N3^itt;St7 0 
0°C{riOl^Lfco *fXi/-V"7— »1 0>t— *— a 

— > 1 2IC2 O O V^En^DL-C^fXiy-V^— 

ia$i±T->U=l>^x/\3(D^®JilC^*&Lfco CCDtt 

tlT'i'U 13 >^X/\3tf)^[5l::fcl+£SJS#fil £f«ttS 

saffifti- ctotaSLfc. -ta>aflE»flri*±4: 0°C 

XTiN) tt*»rtr*flMl£ 1 OOHMBtT*ofc 
**xi/-v9-#i <DSttoa®^II?Li llchfcJK 

>^x/\3(Z)*ffiJiirj3t^ri*. 884<0. 0 5/imJSl 

^— >i 2^com3icD«$&^#iii-r^«b. # 

Av^9-f* 1 tf>;SJ^I£6 0 0°C^^M;Slw 1 0#T*IiJ 

1 <D}^m\tm^^^ 6 O 0 o C^-C6^-ellj^L^:o 
[0 0 5 9] (HJS^i3) S8J£«I1 i:Hi:»5t*j£lcJ: 
oti~0S(?)lIMttl)SS3OOmm, J?^ 1 

[0060] i ^<D^bT;us-^A^^S«co-^ 



(9) 



iff m 2001-274103 



xmmLt-io^mm^Ltzo Emu**— >it. %&<m 

1)<0. : 5mm. mmfntfO. 5mmrog«fl)y?^->i 

[00 6 1] f-fc. i>5 1 ft^MlbT^us-^At&ISf* 

>#l-T;g^LfciCO£EPf&]^Lfco EPJi?i]/*$ 
—VI*. ISISFWCD/^ — Vt U SffiTLtDMPgPS-S 

[0062] ±e©2tt©S4by;us:=r^A^tt:afc*t 
to— ^(ca®±.i=^j$LfcEngi)/^^— >£mmm 1 <tn 

tSl-LTMttlt -5 Cilery, ^ft^fr. t— S— 0S& 

>U 5 ^A&$Sf*&#C0Jt|::j&J* Lfc„ 
[0 O 6 3] ±IBC021*OTM1bT;U5-t7A^<*»^ 

L/=„ CICDd; 5 1- LT, - 06 IZtfUt J; a let—-? — ls]S§ 
1 2£??X^±«MUIT 4t$«lt'5^ 
5>A"7 — f*1 ^SitCfco ^C.*tfcA*X^t9- i*<D» 

[O O 6 4] CCDtfXix-Y'?— {* 1 £111 2 IC jj^^F^t-ii J; 

a&. ->'j=i>^ibM"(s i 02i») tmmny^x-? 

CVD S&«|::*1*&A,£ !■•■ -7~ x/\fiMtft 2 CO-tdiE® 3 
O OmmCOv'J a x/\ 3 $^-fe»-T;SJS 3 O 0°C|CAD 
HftLfc = —73. ^y-VO^-ftl COfc:— * — H]g§/*$ — 
> 1 2iC2 00 V$EP/iOLT6 6 6°C|C^'>-V9— 

C £ IC «fc otyU3Vt?i/\ 3 CDSS-t l-JSCS**.* 

o. 5°c-efe-3fco t*i m-f=yX^±uM 

gi 4|rt 2 O O V£EPAnLT^--Vl//* 1 O 2©W§PIC 
i)X77X7$ L fitt® T»s •> U =3 > *7 x / \ 3 CD* 

w±\z •> u a >»<tfli*»*ir-6ftia* 5 o-ftiHfT* o 

fc a Sfc. •> l Jn>'5i7\3<D*I±r;i3UtlSO. 
0 5 jUmJa±CD/N 0 — v^lM*#§±L&frofc 0 £fS$l 
7&. t-$-B8/^-> 1- 2 f: ?5^7±»ta 1 

Jt*<6 0 0°Cfr<bfi;£l- 1 3"$H?Iljiil>fc„ £fc. t — 
■£— ESS/-?* — ^ 1 2 ir 2 6 o v<o^s$gj*au-cmai 
^$&Lfci:C5; #*->*7-{*1 CDSgl*S;£*ve> 
6 o o°cf -e 1 o#T??ijiii>fc„ 
[oo6 5] immrn^) ^tr^^-o^mzmfS. 

v^a (Cao) $1 KS%i:/<-r>^t^^iiaLT^ 
»jg#Lfc&. ^CDjg^t9*$. ^fS^0))l^A<1 . O 



mml-^-Scfedlc K-J7^ — 7*U— h*JS£ff2Lfc. CCD/&B 
#*ttJ»Lfc«, JMS^Cfc^Tttgtf 3 0 Ommlcft 
■Si 3lcjT*.tS#. ^fc'M^fcfc^TitgA^O. 5m 
mlC^f-i,J:a^K®?L^5 0 0<lFT*>£Sil^TJt2Jj£L.*:o 
dCDJjfcJBttCD— TaCDSS-hlC. <5» V^Xf >*»5fc<fc'Mj£ 

'SMMfLfc. Epglj/<£ — M4S*<2. 0mm©$itt 

/•?-$» — >iU C-<D««/^ — >$miifl.0)B8PSB(cjS 

54 L&Ucfc 5 leg! 7 ic^-T cfc 5 izW+f-VViizl&fS. L 
fco C©J;5lcEn©j/\°^ — i/^^^LfcS-lbT^S-^ 
Aj£J&f£C0±lc*,a 1 tfcCDSlbT;U5^0A/£iM*£S 

^A/j£ffiH*£5£Jg8 0 O^CDMltf^fiS^-ei&JjiL. 

55 1 8 0 0°CT? 4 B#RS!l&SS-r& w <t tJ: y v EPBg/^^i 
— VtM^bT^S-^A^^^Ic^Ufco CCD J; aii 

LTS5 ic^-r^atf. t— oss^s — > 1 2 £ri 

ft L r— (*1b LtzmitTJl, 3 A-JMSi*:**!- 1 O A> t, 
— (*C0J1^(*2. Omm-Cfeofco 

[0 0 6 6] i#t.+tfc^fx->-v7— $m ■i-«=*-r«fev 

a <C C V Dl£W\zmft-&Ajtz 0 7i/\«S*2 C0±lcit 
S3 O OmmCOv-U a i/v3 £«ti-C;£Jg7 O 0°C 
IriOf^tfcc -75. **X->-V7— f*1 (7>t— ?-@ES/< 
^ — > 1 2l:200V^ EP*D t x y*7-»t$6 

o o°cicAnf^Lfc«S-ejgfB**x*SMai 1 i-ilitS 

i±x^>)zi>o^/\3<Dmm±izmm^tco zo^mx- 
isi)zs>^3,,\3<Dmw±iz n it s ;ss^-^ &mmm m . 

SJSf+lc.koTUSLfctC^, ±0. 5°ct?fcof=o 
^ . Mib^r H >m (T i N M)m $ ->.y 3->">x/v3 CO 

^. ->v9- # i (DAftomm^mmniztemtf-ZK mtf. 

-hlcasiNTifSiSO. o 5 |/mJJlJiCO/<— ^VUCOfl^ 

6 O 0°CA>6^;Slri O^-T'Iijatfco.^fci -t— ^ — 
[§]S§/<$ — > i 2ir2 O O V CO SEE £ Ellin LTS3I£t£ 

l fc <t c % . ^* x-> -v-7 1 a>sdH*ca^ <b 6 o 

0 o C*-C-6^T*IlJ51bfc. 

[ O O 6 7 ] (HSg0« 5-17 ) 5 -17 Vlt: 

\tr >i> s - o j±m$£fr £ w n u a 

[0 0 6 8] 1 ^CO^bT^S— ^A^^CO-TJCOa 
S-bic-S ^•tfXTf-vt»5tsti»B£aJiSfl*i^;u-fe^un— ^. 
mz-C-r V^|--C;g^L,fct,C0^EP©MflTLfc o C^,^^ 

9 O 0°CXWffiL> 1 7 0 0°CCOS***A 
•f lr-C^#{tlt-SCi:(-J:y. ^m^ t btt- S»— 0 

[0 0 6 9] — 7J. =£, a 1 *J?C0M-|bT;U5z:rt7A^t*: 

co-75co*@jiir \>xr<r>m.z [zum^tz^mmo^miS.^ 



(10) 



4#BI 2001-274103 



m^Ltzo CtlSI*^*I^T9 0 0°CTB5iSiLfc 

sjg t?s* * xmm-t s c t * y l t 0 

[0070] CCDcfcol^LT. g|4lz^$tl^<fe : 5^t 
S£ffr £ £ £ *f X i> -V 7— £S83£ L tz o mZfttzif* 

[007 1] #6*lfc^^^9-' (* 1 £0 1 l"^tc 
g3 O 0 mm0 V U 3 >^ x/ \ 3 $*ttSS 7 5 0°C 
^z — > 1 2IC200 VCDSIEE^EPfia Lt^lXy-V^-^ 

i $6 o o^jrJa»Lfc**-esa^«Jta?Li 

®®$1±TvU =3 >^x/\3CD*®Ji(ctt$n Lfco *>U 
zi > x / \ 3 <7>SffiC: S3 [f £;SJt S®;SSf+ 

4*1 oai^nai i-ci*bi» 

^i/N3(DS®±T*litS0. 0 5 ^mlslJtCO/^-- x-f 

O^tr— nijSy^- >1 2^<D«Sa>tt*&$#Jt*-t± 
St. *Xi/-V9-^1 OSg!i6 0 0°C^bISSt' 

1 o»-e5IILfeo fc— BM*/<* — >1 2^ 

2 0 0 V(DmS$EP*nL-cm3i*tt*&Ufri:-^. 
•>^9-#1<DaSI*Sa^6 6 0 o°c*T?6»-e5ja 

[0 0 7 2] Sffi#j1 -4"CIi. tfXv^9-<*577 

mnm%*7 o o o ca>;sjt-ei o o omrAmm^mLx 

^mmfit+frvtzW* 7 5 0°C<D;SKT? 1 O O (miWat 
Wt&mLtzbZZ>. 1 Of*1i, 8OO°C0StrM 
0 0 0*Ml««ffllfcfc-^ 10ffl*3flL fc-£ 

[0 0 7 3] H!E#J5, 1 i3Xv-V7-f*:^7 
-/IftfJHft^T O 0°CCD;g^-ei 0 O OBtfUk 7 5 0°C 

[0074] *WI6-10, 12-17tll 

(**^-/**H«4 > 7 0 0 B C. 7 5 0°C. 8 00 

°c<7H>-f *u£>;SJs-e i o o cmfflafiMSff! LttBltf 

[0 0 7 5] (j|J£«1 8)a<b^-f*t»*lzJ»|gaj|#J 



t LTY203$5M*%> A I 203^2gfi%^iinL. 
m. Jl<^ 1 mmW«[:ftl)J:5 \Z? is^filteLtzo - 

gi 5 5o e ct*4ra^ifco m^titzmifr^mm 

[0 0 7 6] SSffi#]1 fcHC#J*TM*<D*lfcW** 
^*|c£><f*x>t— £ — Eft/** — 

5 1 «o)a<b^-f *«te»r=»»»«»^5. oxio 

-6/°C<DS i 02-A I 203^^b^-tZ^S yy*XJi£ 

«Ltlfe^ttS^*1 1 o o°ccD;aj*t?Ja 
[0 0 7 7] »bhfe*'XyV9- t*1 SH1 l-*tC 
S3 OOmma)y'Jay^xA3^iiJ:Taf 7 5 0°C 
> 1 2IC2 O 0 VCD^H^fPAaLT^fX^-V^—f* 

1 $6oo°cicijflf^Lfc«®-esj5^*aaTLi 11= 
> ^ x / \ 3 a>as r = as i+ * «*ta® jsbew- 

|-ckoT;$l5£Lfrt CS. ±2. 0°C-efeofc o *fc. 
W£(Dfij£*^**m*TBflS? L *> (T i N) 

zi>^x/N3<Daffi±ic»^i-r4«tta*i 00^4 

rt7x/N3<7>S®Ji"e(*®SO. 0 5 /i mUI±CD/^— ir>f 
0t-$-@ffi/^->1 2^(D«ffi<DllWS£fPJt$1* 

st. *^'>-v9-# 1 ©asi*6 o o^bSa**c 

2 0»T?I«5iLfco Sfc, fc — *— SB*/** — >1 

2 OOV<B»Ix^fflJraLT»«*#M&L*:fcC%. #X 
y^9-#1 (OSfililS^b 6 O 0°C*t 1 

[0 0 7 8] (5»&011 QJBOHbTJUS-^A (A I 
ON) »*ICtt«ttai LtM g O t 2»i%»fll L, 

K5-fK«Ufc«* ItS 3 8 Omm. 15^ 1 mm CD 
^f^SS<fc3I^^UXJ5E^Lfco - CO Sit 8 
0 0 < fea>tt*JRSK+-CBU8L*:«, ;gSl.7 7 0°Ct4 

ftiHAittLfc. »6*tfc»a<br;us=^A«e{*©± 
[0079] Attfidi £isl:*3*-cm te&Mm.itTJi'S. 

^A<5. O x 1 0"6/°ccDS i 02-A I 203^^b4^ 

O 0°C<D;Sjg~T?*a^S'&Lfco 
[008O] »&4xfc*^*>-V7— <*i S01 [z^irc 
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S3 0 Omm(D>'U=3>rJ 7x/X 3 £fti±x%i&7 5 0 °C 

$ — > 1 2IC2 O O VCDmJE$EPJPLT#X->^^— f* 

1 £6 0 0 o CfzAD^Lfctt®-e^±fX$m®?l1 11= 

lCj:oriSLfctC5, ±3. 0°CT*feofc 0 

Brseosjcir^^ffl^raft^^^ ct i n) i$v>j 

a>^x/\3(7)S®JLlcJ£J&t"£&S£ 1 OOB^RHfrfc: 
ofc*^ #X*>* "7—1*1 coas^safti 1-CI*1H» 

J*jWTfc*>;M% K(Z>tt***±Lfcfrofco *>'J=i> 
^7x/\3(D«@-hTr{i*iLSO. 0 5 # mJSLb<D/<— t* -f 

£ <t . X >- -^ 9 -H*l (DSJSji 6 0 Q!&ft\£>.£a£ 

2 0»tfSJ3lLfco fc — *— Iffltt/**— >1 2d 
2OOV0)*EE*9iJlbLr«a*«<lSLfciC?). #X 

[008 1] (HS£#J2 0) HJg#Ji *£PB|-l5iHfc»Sfc* 
ffl^r»b7;u5--^Aj»tSf*»«=* TttttlLfc. m 
««1iHD*5 K»bTiU5=^A*««:aWtCtJia 
?l*»J* U $>^f^ll»ULfco -CD* 

3lI%OY b-N d-Ca— a*'0)#9X*aiPLfc 
^~X 1 6 5 0°CCDSJST?^#^ftfco 

[0 0 8 2] t#S4xfc#Xi>^9^-«:i £13 1 CiFtC 
V Dgi^^iCS^/.ti, ^x/v^«:2<DJi!clt 
g3 O O mm(D v 'J U >^ x A 3:g f^TSS 7 O 0°C 
IztumLtzo — ^V9- {*TCDt — @K/N e 
> 1 2 (C2 O O VCDWtfSRPJDL-C^^^^— ffc 

i *6oo^f3»ttLfc*»-efi*irx**a?ti n- 
is * # r "j a > ^ x- /\ 3 -a> « s -E i zmm l fc 0 

ttit-v y =i x/S 3 ■6*ffli|s'*5lt*afllE»**IM* 

5 o^mffJSofcAV *fx5/-^>7— <* 1 (Dmwvmmn 

fc 0 v"j n>^7x/\3(Da®±trf4*4@o. 05*/mkl 
_hcD/\ 0 -^<^;KD^*^^ofco fiJ&BTflL 2fX 

3&^6*a*-e7»rsjaLfco £fc. t->-@B/W 
— > i 2iz2 o o vcDmi±$EPAaL;-cSi)I*ttl&Lf-ih 
c*>. /fx*>v9- 1* 1 a>aKf*sa**e> 6 o o°c^-e 

[oo83] ««fi«2 iBi:a«t*afe^cb 



fc e C(Dcfca(cLTllJ£^Jl tmCttm<DJiXis-rr7- 
[0 O 8 4] tt^tl/c^Xiz-V^— ^ 1 £^ 1 fC^fC 
@3 0 0mmCDi>'J=3>^7x/\3 £»H±T;gJt 7 0 0°C 

dini&Lfco — tfxs^ 1 ?— {£1 cot — [sJSS/n 0 
i o o^icjnjRLfcttffl-esjs^fxsjiaai 1 fc 

Sa§*i±r->Ua>^x/\3 0a®-hir«$&Lfco COD 
ttitv U a >0 x/\ 3 (BftSlcfcltsaSMMfr SIM* 
asafttHc £ o rag Lfc <h C %.j...± 0 . 6 °Ctr o 
fco £fc. ■ BfS^JEJt^X^ffltATa^^^ (T r 
N ) JiS.£ y =J >^ x/N 3 (D^® JilZ^^-r.^^^ 3. 
OB#ramfofc<tc:*K tfX^-*'? — ffcl OI17L1 1 

i^*5i^r»aaa>EBS*^ &*tfco.' > y a >^ iyA 3 <d 

» 1 0>9tJft£<&S feo tzo *r<D&. . *fX-> -V ? — ^ 1 
Ot-*-i»/^->. T 2^0«aB<D«*6:*#'ih*1i:; 

1 7ftX%mLtzo &tz. : t— ft-^.BI»/-^-^>1 2fc 

2 0 0 V(0«Ii$g3JlDLr«S*#tJ&LfctC^. ±fx 
y^9-t$: 1 <D;SSJ*S;S^& 6 O 0°C^"t? ^7 »t?iiJ5S 

[oo8 5] (n»E^j2 2> njswi .t»eaia*j*ic- 
il?u>gfc s a o m iz l fc ja^ tt^twift 1 1 «■ e tt 

[0 0 8 6] t#^tufc^Xi> J r r 7— 1 ; 
S3 0 OmmOv'J a>^x7\-3 £*i*TSJK7 0 0°C 
1 2C2 0 O Vf83JOLtif7;v^9-»1 ^6 

^s^fciccty^y a>^x/\3(oaBJ:ir«ieLfco 
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(54) GAS SHOWER MEMBER FOR SEMICONDUCTOR MANUFACTURING APPARATUS 

(57)Abstract: • - - -• - - • 

PROBLEM TO BE SOLVED: To provide a gas shower member, capable of making 
reaction uniform inside a semiconductor manufacturing apparatus and having a function 
of preheating the reaction gas, while the gas passes through the body so as to 
suppress the generation of blockage of through-holes as well as generation of 
particles. 

SOLUTION: This gas shower member 1 has a sintered aluminum-nitride base material 
member 10, having a thickness of 5 mm or smaller and having a plurality of through- 
holes 11, and has a conductive layer formed on the sintered aluminum-nitride base 
material member 10 as a heater circuit pattern 12 or an upper plasma electrode 14. 
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